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ALL-PURPOSE PASTE WASH 


Outstanding results are reported for TAM ZIRCONITE Paste 
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CORE PATCHING...to patch up cracked or broken 
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Among important advantages...any washing solu- 
tion made from TAM ZIRCONITE Paste Wash can be 
used immediately after preparation. Resistance to 


settling eliminates need for constant agitation. 


Because of the multiple bonding agents used, it re 
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industrial Notes .. 


e Stanterd University business 
students have developed a new 
mold making process tor metal 
casting. Big savings are promised 
for the small manufacturer. In 
place of ramming sand around a 
wood pattern to form a green sand 
mold, the process calls for a mix 
ture of sand and thermosetting 
plastic to be brought into contact 
with a hot metal pattern. The hot 
pattern cures the adjacent sand, 
forming a thin rigid shell. Molten 
metal ts poured into two such 
shells after they have been clamp 
ed together. The cost is said to be 
about 30 pet less 


e j 


944 Oelewere Avenve, 2, M. Y. 
Regione! Werehovie, Los 
Plants, Bufele, end Q., Corade 
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Con acces tir t tive t ‘ 
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ii be erected at t $1.2 
ive be the et 
emplover wit! for t t 
4000 workers The ad 
Goodyear will coop itt 
Union Carbide & Ca Corp 
operating contractor f the gase 
vus diffusion plants at Oak Ridge 
Tenn., and Paducah, Ky. The Pike 
County plant will use gaseous dif 
fusion products for production of 


f ionable material 


e Canadian ferrous and nonfer- 
rous metal companies can expect 
demands for wage increases dur 
ing the next two years from the 
Canadian Steel Workers Union. 
Plans to campaign for an average 
20¢ per hr increase for about 53, 
000 members of the 70,000 member 
union were announced by C. H. 
Millard, Canadian director of the 
United Steel Workers, ClO-Cana 
dian Congress of Labor. Canadian 
steel workers recently won an in 
crease which made the basic wage 
$1.43'. an hr, the same as in the 
U.S. Millard said he hoped to gain 
increases for the other workers in 
ferrous and nonferrous plants. 


e A 15-tor 


capacit inioader be 
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METALS 


At Extreme Low Temperature 
The physical properties of metals have never been extensively in 

vestigated at temperatures below 80 K. In general, most metals become 
stronger and more brittle as the temperature is lowered but their behavior 

is unpredictable. For example, ordinary steel shows an unexpected transi 

tion from brittle to elastic fracture at about 6 


Much needs to be learned 


Continuous measurements on a given sample over the complete tem 
perature range from ambient to 4 K are now possible with the ADL Collins 
Helium Cryostat. This automatic helium liquefier has provided leading 
laboratories throughout the world with the temperatures necessary to study 
without thermal disturbance the phenomena of electrical resistance, specific 
heat, magnetic susceptibility, thermal conductivity, etc 


At High Flux Densities 


The ADL Electromagnet produces fields of over 40,000 gauss using only 
air gap. It also possesses sufficient strength to 


40KW power input with 


give high flux density over large volumes (26 Kilogauss with 5 
gap and 9YOKW ). With many laboratory features including versa 
tility, field homogeneity and a size approximately one-fifth that of compar 
able strength electromagnets, it is well-adapted to a wide variety of metals 


faces, 2 
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Magnetic susceptibility of metals and alloys ; 
Microwave absorption in ferromagnetic materials i 
Permeability at high flux densities, ferromagnetic saturation 


Anti-ferromagnetism 


Determination of ferromagnetic impurities 
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The new irnacet 


0.000 to 625,000 tor 


imnace 


The U S Bureou of Mines at College Pork, Md, 1s using 
an ordinary pencil sharpener to obtain small samples of 
soft metals for metallurgical analysis, Molten metal 1s 
poured trom a crucible ito a graphite mold for cooling 
The mold’s interior us the same size as an ordinary writing 
pencil The hardened metal is drawn trom the mold in 
the insert it 1s being shredded by the pencil sharpener The 
method has been used successfully on zinc, zinc aluminum 
tin lead. lead zinc, and aluminum copper alloys 
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ae 
ilve, produced by The Chapman Valve 
Manufacturing ¢ Inchan Orchard, Ma for 
the defense effort ised in rrosive water set 
elt tuted to be the world’s largest, with an 
18.000 pound iting weight wa 
pproxumately 
teel, it is one more demonstration that size 
ny fa i i pra Stain 
teels to provide re tance t ro mn and 
Stainless steel resists attack by nearly all ox a oe 
Atel ted temperature vustenit hromiun 
tuinle tee] are listinguished by ther 
trength and tstancding re tar t xiddatior 
Att peratur lown t 820) they retau 
© 
t r toughine ind unusual strengt! A 
t pr ice mickel-containing stainless 4 
n al al fort A list f source 4 
At the present time. the bulk of the nickel pri 43 
tunable for the production of 
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Anaconda Aluminum Co., new subsidiary of Anaconda Copper Co., will build 
its $45 million aluminum reduction plant at the foot of Teakettle 
Mountain, near Columbia Falls, Mont. The plant will have a capacity 
of 50,000 tons per year. Preliminary construction began in September, 


and completion is expected early in 1954. 


A new gas washing unit is in operation at U. S.Steel's American Steel & 
Wire div., Donora, Pa., in cooperation with western Pennsylvania's smoke 
prevention campaign. In addition to promoting cleaner air, the gas 
cleaner will collect usable raw materials which eventually will be 
returned to the blast furnace in the form of sinter. 


Manganese Chemical Co. will build a $2 million processing plant for the 
recovery of manganese from low grade Cuyuna range deposits in 
Minnesota. At least 200 tons of manganiferous iron ores will be 
treated daily. It is reported that they will use a chemical leach- 

ing process, the ammonium carbamate or Dean process. Manganese 

Chemical has done experimental work on the Dean process for which 

it has acquired patent rights. 


Construction has started on National Carbon Co.'s $8,456,000 addition 
to its Columbia, Tenn. plant. The Union Carbide & Carbon Corp. 
subsidiary will produce graphite electrodes used in electric furnaces 
in the new plant. The company's manufacturing capacity will be in- 
creased about one third. 


new method for bonding ferrous and nonferrous metals to each other 

or to almost any nonmetallic materiel is available through an agree- 
ment between ChemoTec div. of Eutectic Welding Alloys Corp. and 

Ciba Co., Inc. The process will give high strength bonds at low 
heat in cases where welding, brazing or soldering proves impractical. 


Nation's first plant for the cold extrusion of steel for civilian 
use will be constructed by Mullins Mfg.Corp. at Warren, Ohio, at 
a cost of $2.6 million. The new plant will be part of Mullins! 
main facilities at Warren. To date, Mullins has used its Koldlfo 
process for making artillery shells. New equipment will make it 
possible for the company to cold extrude steel products up to 30 


in. in length and weighing 50 1b. 


Battelle Memorial Institute announced development of a photoelectric 
scanner to be used for detection of flaws on ordnance, railway, 
aviation, and automotive equipment production lines. The device 

in conjunction with the Magnaflux Corp., Chicago. 


was developed 


Molten metals can be treated safely with highly active additions such 
as sodium and magnesium by using a new injector cartridge. Developed 
by J.S.W. Bates, Phoenix, Ariz., the cartridge is made of the same 
base metal as the molten bath. A time fuse releases the additive 


gradually below the bath's surface. 
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REFRACTORIES ENGINEERING AND SUPPLIES LTD 
A SUBSIDIARY OF NATIONAL LEAD COMPANY 


Hamilten and Montreal 


REFRACTORIES SINCE 1864 + CINCINNAT! «+ OHIO + USA 
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Germanium, Produced As a Byproduct, 


Has Become of Primary Importance 


Most of the production of germanium in the U. S. is trom 
byproducts of smelting Tri-State zinc ore. Only in England 
has commercial manufacture of germanium been reported as a 


byproduct of the burning of coal. 


by A. P. Thompson and J. R. Musgrave 
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Table | Physica! Constants of Germanium 


Atemic Sumber 
Atomic weight 
l.otepes and \bundsnce 


( olor 
Crystal Structure 
Indes of Kefraction 
rdness Mohs scale 
Dructility 
specific Volume ‘ 
Melting Point 4 
Boiling Point appre. 
Latent Heat of Fasten gcalpere 
Latent Heat of Vaporizatic ccalpere 
appre. 
Heat at tye cal pere 
ne Resistivity at micrehm 
chemical Equivaten 
per coulomb 
Potential tae 
our estimated 


Properties 
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Flow Sheets of Processes Producing Crude Germanium Tetrachloride 


practice utilizing zinc ores 


germanium production here 


cess defters somewhat trom 


shown in Fig 4 


JOURNAL OF METALS NOVEMBER 195. 


Fig 4—This British germanite practice ts somewhat more 
complicated than the U S process utilizing the same ore 


Fig S—Only in England has commercial success been re 
ported on the production of germanium trom tlue dust 
American coals are being investigated tor germanium 


| 
t | NaOH to PH? | 
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} (erode Ges] 
1___ 
= { ] | 
t 
| 
Fig This illustrates | 
— 
| Feation | | 
- 


distillation of crude germanium tetra 


Fig 7—Primary 
out m 


chloride from hydrochloric acid solution 1s carned 


the opporatus shown 


Fig 6—Germanium tetrachloride 1s puritied im this Britesh 
process, hydrolized to germanium diode and the dioxrde 
reduced The American process tor puritying the tetro 
chloride differs only slightly that adiabatic columns are 
not used. and the copper refluxing step 1s omitted 


Fig 8—Germanium ts melted into billets as shown in this 
billet multicrystalline, while 


enlarged view The upper 
the lower billet has only two crystals The demarcation 


line of crystals can be seen 
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Fig 9—Various thermal treat 
ments of germanium billets ore 
required to develop maximum 
utility m electrome use The 
exact treatment depends on 
the end use 
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preparation of the metal and the fabi cation of the 
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more compact and ser 


abl init Thes rmanium diodes are be 


d at an estimated rate of seven to eig 


Size and shape of germanium 


had much the ame appearance as did the ger- _—" 
im diodes, except that two wires made contact 

with the ermanium wafer instead of one More ' 
ecent , different type, made of a single tiny block » 
f germaniun treated that the center section ha 
iifferent propertie than t? two end sections, ha 
been built The earlier type is called a point-con- | 
tact transistor, the newe type a junction (0! area) 4 
tral tot Each kind has its own peculiar advan- Fig 11—These germanium diodes and triodes are quite 

‘ ind limitation smoll, averaging about | im long less wires In the lower 

Trar tor have distinct advantages Ove! the right hand corner, one of the first contact transistors 
vacuum tube t mle n much the same manner as do can be seen The other devices are commercial diodes 


t 
es over the vacuum tube. Par- 


ticularly in communication equipment compute! 


ind many ther electronic uses, the small size and 
eat lependat tv of the transistors allows majo! lee and RG. Hunte 
mprovements in design and performance When it rena. 
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importance of the long-lived transistor (its life ha 23. 330-34 (1952 i 
been estimated at 10 years) can be realized R. P. Graham, J. Macnamara, 1. Ho Crocker, at 
Trar are presently in the ant stage R. B. MacFarlane: Ca J. of Cher 1-102 (1951 
arge scale production awaits development of mass- J. W. Mel A ¢ prehe e Treatise on Ino 
mdduction techniques As more transistor become ganic and Theoretical Chemist Ne 
available. new uses are found for them Longmans, Green & Co., 1930 
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The photoelectric ¢ ffect of germanium diodes, first National Research Council international Critica } 
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million per yea ee 
jiodes and t des can be seen in Fig. 11 7 ; 
Germanium triodes, Known transistors, were 
invented by Bardeen and Brattian of the Bell Tele- 


Small Additions Raise Strength Of 


Zirconium at Elevated Temperatures 


Small additions of molybdenum and niobium (columbium 
to induction melted zirconium resulted in increased strength 
at temperatures below 500°C Aluminum, tantalum, and 
vanadium additions were most effective in maintaining 
strength over 600°C. Titanium was the most effective addi- 
tion to zirconium in the 300 to 700 C range 


by A D Schwope and W. Chubb 


Fig It apparent trom this plot yreld strength vs 


stomec percent that molybdenum and possibly moblum 


umbium ore more effective in strengthening 


than most other clements 


Experimental Procedure 


A D SCHWOPE and W CHUBB are associated with Battelle 


Memorna!l Institute. Columbus Ohio 
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Table | Mechanical Properties of Zirconium Alloys at 500 C 
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et 
Fig 2--The hot hardness curves tor alloys of zirconium 
with aluminum, molybdenum, and lead are shown Molyb 
denum does not maintain the strength of zirconium above 
600 C. while aluminum seems to be most effective above 
600 C 
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Fig 3—This graph shows hardness ws temperature for 


Value wel vel alloys of zirconmum with miobium, tantalum and nickel 
Tantalum is most effective above 600 C. while the effect 
of mobium tolls off ot that temperature 
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a ninined ol + 800.000 tor f manganese mport me from Brazil and Cuba 2 
\t it 6 pet f the r i! reese ntent Wa mst ! 
i t f fe mat reese } } 10 ct 
te mat! nese f le be 70 pet in tur ‘ . nd tn 
Es mene eQ ement product If : 
t he expected t nore ‘ ‘ erie erie t et at fequate ipt fy nese 
HW t ig tior ind ve ea 
the I he able to meet it need 
nd exce e stat In fact. ite 
Position of the Rest of the Free World , ‘ 
Ir 1950. free { te prod it le the 
tow ed t ry tor met ir- The kr nese the 1 ang 
— ‘ 
} 


Recovery from Waste Products 


Pyrometallurgical Me thods 


Chemical Methods 


Plan for Recovering Manganese from tron 
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ecent ‘ re re 
‘ being tried by 
P f ‘ t i 
+} Chor the S este 
aft ‘ ‘ te t lecre 


Fig At the upper left s @ photomicrograph 
showing the tlake graphite structure * gray tron 
with the nodular graphite form of malleable ion 
in the upper right, compared with the spher dal 
graphite structure of Ductile tron im the lower 
night Ductile tron can be cast twisted and 
therwise detormed without fracture, moking it 
applicable for many modern machinery ports 


where stec! has been found to be unsuitable 


Ductile Iron Combines Properties 


Of Cast Iron, Malleable Iron, Steel 
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Dud \ > 
@ e 
.@e,s 
pe that luced n the United State i Car i 


200 220 240 260 280 300 
Br net Mardnets 


etween temsic Fig 3--Fixture castings for jet arc raft are among the 
many applications tor Ductile tron, whose particular prop 
erties have found application im a variety of machines 
Because of its high fluidity, it cam be used to fill intricate 
molds tt also has excellent mechanical wear resistance 


ng trough carried Fig S—A gray iron spout, working under the some heot 
t and load conditions, cracked im three months and had t 


ratures up 


be replaced 
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q 
‘ 
22 
| un 020 038 
060 090 | 
| Me 006 008 
| | 
| 
Fig Th graph how the reletron t 
trength gation and hardn Duct 
ts the proportion of pearhte and terrt 
tructure A hardness measurement on a 
i ad ' th trength and ductility of the 7 
ductilit the casting. Tt elationship applie 
ductile Iron that free of mi carbide that 
4 Promerties of heat treated Ductile fron are 
Tol Rey Mechanical Properties Commercial 
Heat Duc tile able Il 
‘ ret Wher t? ! i t ta euu «i 
om it 4 pet It vari 
from be . 4 pet f medium and heavy sectior 
‘ 4 he ert 9 it hypereutecti 
vA 
milhon tbh of molten aluminum at 
400 F in 18 months 
1144 JOURNAL 952 


Fig 6—The Ductile tron grate 
on the left and the gray ton 
grate on the right were used on 


o sintering turnace tor one 
month Performance for the 
Ductile tron grate was superior 


Table I! Composition Range of Ductile Iron, Pet 


Perritic berritic Peartitte 
Broad High High High 
Kange Pructility strength strength 


Table 11 Heat Treated Properties of Ductile tron 


Strength Psi bleng. tn 
Heat Treatment Tensile Vield Pin, Pet 


Normalized and Drawn 


Oi Quenched and Drawn 


Neminal Composition, Pet Tetal ¢ 
OOLS Ni O06 Me 


Fig. 7—Ductile tron diesel pistons are being designed 
which will have the same weight as aluminum pistons. A 
large number of Ductile tron pistons are now im use in 


diese! engines 
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r & 
| 
MI re ed the adle ti control the 
priite “et or | iM t ( 
1 
the matrix These matrix pertic controlled 
ite the « tins n the mold and the phe 
‘ 2to42 ' 42 st t 
Mo t 5 ‘ 
t 
Mn 0.05 
phorou eve Although phosphorous doe not inte | : 
fere with the formation of spheroida graphite t -y, 
elongation and toughme Silicon no marked it 
fluence on the hape o jistribution of the pheroid 
Ss n Ductile Iron, and an important alloying el a 
Q 2 I idd i 
ni o°F. Draw trenoth approximate 1 O00 
Ductile Lron has high fluidity, and can be used t 7 
mechanical propertie ood fluidity and castabillt 
hould lead to it videspread use n pre ire cast a 
! In many applicatior t ha aceessfully re 
wed tea) mulleable hronze and era’ iror a 
it a substantial cost savir 
The material has excellent mechanical wear 
: ance, equa g that of gra | ‘ 
to heat and oxidation at elevated temperature 
ipet ( to gra on In fat le resistance Ductile 
compare with ( linar’ prade oft ten It 
| ilso taim the ume shock loads as ordi 
will isti al ‘ 
teel having the ame vield strengtl Ductile Ivor 
b a can be are welded with the same techniques estal 
~~ “4 hed for gray iron. It being used in severa 
, uppiica olelyv because veidat \ i 
material also has good machinabilit) 
4 Ductile Iron combines the proce idvantages ot 
cast iron with the product advantages of teel. Be 
z. - iit . cause of its properties it can be used in many app! 
cations, replacit ther materials. In addition, be 
‘ ise t can be luced i cupola, Ductile Iron 
} } flowst ty vith respect te 
ntricacy nd number of casting that can be 


Open Hearth Zebra Roof Experience Analyzed 


by T. H. Harley 


Table Summary of Results Obtained in Survey on 
Use of Zebra Root 


Question and Neo Ne 


lets 
Total replies received i 


plants te whom surveys 


number of heats te the first reet 


| patch increased with Zebra construction 
plants 606 furnaces 


Ha» 


reel plants 608 furnaces 


reel life imereased with use of Zebra 


Mas furr rom jan life imereased with 
use of Zebra reels plant. farnaces 
! Has furnace availability reased with ase 
of Zebra reefs plants 608 furnaces 
Has tonnage increased with the use of Zebra 
plants 8 furnaces 
Zebra reets reduced furnace ma 
What are vour intenti regarding the fu 
ture use of Zebra roofs” (17 plants 55 fur 


Table Il Future Use of Zebra Roots Classitied by Furnace Size 


Purnace size, Tens 


tow 
te tt 
Pet 


Ne Neo 


Will discontiner and watch 


ect tt future developments 
Will continge ase of Zebra 
teeots 
this tse questionable or wil 


entinue wateh fur 


ther developments 


T MARLEY @ Ceramic Engineer in the Steel Div of Ford ttir nd t ne h individ Dt at 


Motor C This paper was presented at the Notional Open Hearth \ t <pressed t " who ‘ te 
Stee! Conterence Pittsburgh Mar 3 1952 +} hle 
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— 
thie extent 
P ter fur 
t ‘lent. nares maces 
Pet 
Ma th 
‘ it? 
ie 
Ne ret Pet Ne Pet 
raf 
hat the itched uve 
5 +) ® re j 
‘ tien time le mie ‘ 
al won time and increased can 
‘ m the } thy ‘ thy i 
j the ‘ et ha Deer eee ful of 
it ve ever furnace it fu or 
eve eve i ce F 1 que t 
tied where it w be ur 
et t iseve i nts) pre hat 


Material Selection Factor 


Significant in Bourdon Tubes 


by J. B. Giacobbe and A. M. Bounds 


The working parts of a conventional type of pressure gage 
are shown The Bourdon element inner tube! 1s coiled 
about 260 and is roughly half round im cross-section 


aur th Al I tubs 
open control unclamped, the fT, and 
mtrol mechar filler material removed 
Classification of Alloys by Temper 
Shaping of Bourdon Tubes ‘he | number of alloy used for Bourdon 
facture! produce their : ul can be cla fied into groups on the ba 
atment necessi btain the temper or 
level requir ific appheation 
may 
rain 
pho ilheon bronze, 


(AISI Types 304 and 316), 


Il— Precipitation Hardened beryllium 
pper, K Monel, Ni-Span C, Inconel X 
Group IIl--Heat Treated (Quenched and Drawn) 
ow alloy steels (AISI 4130, 8630), martensitu 
ile teel (AISI Type 403) 


Although this grouping shows the common alloy 


ed for Bourdon tube application, it is by no mean 
xclusive sin many other alloy ed for the same 
ipplication would fall into one or the other of the 
above group 
Characteristics 
The » 1 Group I ar upphed in the strain 
hardene (cold worked) condition § for Jjourdon 
I Either a certain hardne range or a 
amount of cold reduction | pecified by the 
manufacturer In addition, close grain size 
maintained in or that uniform pet 
mance from one Bourdon tube to the next can 
expected 
These material re ap how some drift, hys- 
and relaxatior | reep, zero shift) and 
generally used in high-precision gages, but 
ly used in low pre ire gage application 
inar) this group does not require heat treat- 
J B GIACOBBE is Plont Metoliurgist and AM BOUNDS is ment after coiling although stre lievi t low 


Chief Metallurgist, Superior Tube Co, Norristown, Po temperatures can be used to advantage improv- 
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| HE Bourdon tube the actuating element f 
the ma ty f pre ire and temperature r : 
jicating and recording instruments. In general the ae ae. 
Bourdon tube, oval or elliptical in ere ection, and 
coiled in the forn fa ( ist} i helix sealed 
it one end and connected at the othe end to a : | aa 
aplliars r passage tube through which the pre 
‘ transmitted nae ire thie confined 
fluid, eithe fuseou yuid nside the tube tend 
tof ce the wa nto a Cula cro ectior cau 
a ite aiente i \ it 
product a qua near deflection at the ealed end aa fa 
the tube ic known as Ho trevel. ie 
tip trave that then translated by mear of 
mechanical (sect and pinion) or electrical linkage 
nto registrations on the face of a dia chart f : 
ecording eithe temperature or. pre ire some 
tube ire nked into an alarm system and must : 
close a switch at a designated point in the tip trave : 
Still others must do heavier work in actuating re 
mect 
ture ecorde 
witene nyt 
or opet 
sors 
Bourdon tul 
howeve obt 
te al intern 
which can De 
juired Bourd 
pre haped tube 
hay t | 
n mandrel and sand-fill coiling are two of the " 5 
mone 
most common forming method . 
Mandrel coiling involves at least two basic ste} 
Pubiur nto which has been placed an interna ; 
mandre flattened by being pulled through form- : 
ne | adjusted as to bring the major axis of 
the Bourdon tube to within the required limits 
‘ 


Corrosion Resistance 


48 JOURNAL OF METALS. NOVEMBER 1952 


how st th ott Orhers are the spiral cor j 
helio The spiral and helico ire 
usually tound on indicative gage where power Mir j ‘ Hi ‘ ‘ 4 
* to mov » needle pomter « all that nee ded > on ‘ mechsar 
nd thre 
Joining 
tent thie f ds p ‘ ‘ ft 
i ht let tins 
tat ‘ ict AISI 7 ‘ + t 
; * +) 
fl t should be 
} Mor ned t 
i t It ; be note that 
' 
ntu the n 
= 


Electrolytic Zinc Plant at Monsanto, Illinois 


T | MOORE. Member AIME, and L A. PAINTER, Associate 
Member AIME, are Assistant General Superintendent and Leaching 
Superintendent respectively, American Zinc Co. of Illinois, Mon 


santo, 
Discussion on this paper, TP 3373D, may be sent, 2 copies 
AIME by Jon. 1, 1953. Monuscript, March 26, 1952. New York 


Meeting, February 1952 


to 
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Table 


Operating Unit 


Changes in Operating Facilities 
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HE elect t plant of tt American Zit 
lescribed by Davidson 
> then, a we a wx 
‘ n of the plant f ties have been made. In : i 
needed t War purty ‘ n expansion u Line t 
{ 
tarted 1942 and mpleted in March 194 ‘ 2,00 2.000 ' : 
ext ted } contract be la we t s. N 
tween the Ame n Zine ¢ f I ind the Defense i 4 x it 1 
Plant The ntract included the facilities of N 2 2 
r i i ‘ cl i 
( iste n-tv pe ‘ te with cor ‘ t N 
4 
nd de fyu rt nd mtal retort 
t Vere nst ead t e,N a 
lhe expanded Monsanto, Ill, plant and the add ‘ 
facilities of the Fairmont plant were de ned t 
t ntegrate the met irgical treatment f ri Process tank, Ni 5 2 7 
ad = & 
oncent te the } duction of spe nh grade 1 
S h box, . 1 
‘ ge tank t 400 
the Was treatment of leach residue at Fairmont 400 
Ir eme the « flowsheet not changed N 2 72 
t pe 125.00 125.000 
except the iit the fiite mi irvir ana ‘ 2.00 2.200 
leach residue. and the treatment of De x 95 ft pe 
fu ber unit, N 1 f 
‘ na re ] flow im of 2 
The nal t t fa tir j i ‘ 
noir the fac tre ‘ tor dav 0,000 
t Va not nece y fouble ope itit con N 2 2 
onent Table I give the compa or of the change = 1 
! the init perating component for the \ 2 per ca 
il facilit 1941. the 1943 expansion, and the \ 24x per 
D ng the past ll ve i number of improve 
ments have been made resulting in: tan iene ber ton of metal produced. In the immer of 1944, 
ib } ict COVETIE the everse leaching proce wa placed in opera 
e treated ju y ne } ni tion and since it has been described no further de 
bai vie nd nan hou! 
; ; irrent ef re ind 5—-le man he eription will be given. Other facilitie and change . 
which have contrit ited to the proce mprovement 
were the scrubbing of fume from the melting and ; 
D New Ele tic 2 Plant of the Ame 
I LIME o44 9.19 
D K ¢ ente iu ne Heve 
nice 
IME 7 tions, ¥ e 194 


Leaching 


Fig above Plant tlow diagram 


Fig 2 below Pian view of leach plont 
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jtiion and vacuum evap- 
j ‘ tre tur iant, nigne!l 
i itor t il i peratior 
‘ 
iipment and | cedure in use at 
tt been described Pig. 218 a 
int. Brietl the leaching of 
HSO, | t t t inry pre 
elect te nd ne The 
t it 1.45 sp t prepared in a 
( ipled with a Cla hel 
eacnir im tior car- 
i id and a i-| f-brich ned tank 
tor t \ ime tor equivaien 
v1 tau the leach in a basic condi- 
t t f the leach evcle eliminate 
; 
on bh ir ible cate ire leached in 
: \ 
With 1 ope ting conditior 
t fe te my ible to the ne re- 
btained with the original leachit ystem 
: ted of addu caicine t pent electro- 
{ thre t ict ‘ n «id 
pe te oppe 0.25 g per liter 
waits 040 pe te ivsenic, trace; iron, 0.01 
= balt. 0.005 te ind solids 29.0 
: ‘ te 60 pet of the cadmium and 40 pet 
t ntained im the leached out 
‘ ot ‘ tion of the Cu-A pul fication 
j 
. > 
= 
\ 
} 
— 
. } 
: ‘i 4 } 
| 
e 
. 
- 
— 


ation to the 
ipi- 


tate a purifying agent has declined in importance 


abe 
ane 
its u now considered essential only in the 
ertain concentrate Operating procedure 
between the addition of tron solution a 


+ iS Vi 
: : pre it y meusu nd it nittent use pf 


concentrates 


i er y treated 
relior Dearing Clarification and Residue Treatment 
tig. 
/ Prior to the installation of the additional puritica- 
tion step in 1951. « fication of the leach liquor 
~ Was Ca i out in three 50 ft Derr thickene1 Test- 
plant w indicated that the feed to the Cu-As 
? 
purification step should not exceed 0.1 g per lite 
which eemed impossible to attain consis 
t with the exuistin Dorr thickeners Since 


plant for more 


t\ n th form of 50 ft Dorrs, three 
Equipment Development Co. vacuum filter thicken- 


vere nstalled ee Fis These units occupy 


fract f the area of the Dorr thickener 

‘ ploved The filte ne clement hown in Fig. 5 

24 to the unit) consist of staink teel tubes, with 

table draina with specially 

el te ott area per tube 

t j ft and the total filtration area for the three 

‘ t OY sq ft rhe tubes are ispended in stain- 
F teel tant nto which the leach discharge pulp 


Itratio Itration, flush 


il oscillation ) very hot (Jo ec) in 


Fig 3—Slurry mining tank 


Edco tubular filtering 


Fig 


element 


Drain line connection 
3 Disconnect tlange 
4+Sight glass elbow body ] 
tanks Were insta thie ne and oxidizir 6 Retainer gaskets and 
operation \r 1 the bu of the washers 
MnO. t} ON tion re tior Accurate 7—-Retamer ring 
to the leach was provided 8—Main tube 


10—Seal plate bolts and nuts | 
1—Filter medium cloth 
12—Padding cloth 

13— Vertical cloth seal strip 

14— Vertical cloth seal gasket 
15——Vertical cloth seal bolts 
16—Vertical cloth seal bar 


17—Supporting draimage spiral ” 
wire belt 
18—Draimage spiral wire coils 
rods 
19-_Dramage belt attachment 


cotter pins 
20-—Filtrate entrance slots 
2!—-Bottom closure plate 
22—Bottom cloth seal plate ” 
23-—Bottom cloth seal gasket 
Bottom cloth seal plate nut 


~ 


Fig. 4—Edco filter 
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.? Since the addition of the Cu-As purif 7 
| 
\ 
| 
+ 
ome me i it ou Vien 
| 
= 
_ 
——— 


Fig 7 Heat exchanger open tor cleaning 
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0.99 pet ir il 142 pet na lt 
Fig Eumco titer 
Purification 
nt Dewe ‘ ilphate wa ! Test-plant w k with 
. 
‘ \ t 3 t of the feed duru 1951 me from 
f t \ te ‘ ture i f m 40 t 95 C Ww 
j t} temy ture f the fied leact vhict 
| ze it ¢ ( t t! tempe ture Three helical 
(ype beat exchangers utilizing 125 Ib steam and 
ms} purpose Solu emperature 
the heat exchange e recorded and cor 
ent a ah tion tanks has been about 85°C and satisfacto 
| 
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\ 

individual hy- 

dropped throug h 
Fig. 8—First purification operating tioor 
hutior bi 

and 0.0010 @ p 


ature 


n tempers 


ypsum condition ¢ ncountered 


trates Treated at the Monsanto Plant 


Table Concen 


Pet of 


Concentrate Tons Total Tons 


blower whose discharge e extends int he ‘ t} m becomes contaminated or whe e dang : 
nd i ted upward t t tt natu ft that it! ht become contaminated exist The op- 7 
The I ol t'« ent ‘ ‘ | ven a malty once every mont? nd 
f The phate ystal nd f the arse concentrator above the normal 
the enic trioxide in powder for: ided ne EN the operat work habits are investigated 
250 Ib of sIinhate 14 it attitude the perat themsel ve considered 
of arset t wick When the tank t tw to be of mi importance No egfort wa made t ‘ 
i fu about tw +} the just to them the potential janger of the proc 
vdded and when the tant completely fu the ‘ In fact the danger Wa emphasized. The union y 
er nder of the ne dust added. The average ommittee and the whol plant personnel became ; 
idition is 40! t nted with the danger and the necessary safety 
\ there tt 
diy 
\T *) 
tion in eat 
and I ‘ 
are 0.000] 
a 
= 
of cobalt 
‘ im 
ive i t tl it 
pe hter cadmiun a trace of copper, and cadmium 
0.0001 g per hter arseni Becau of the highe iio the i 
n tt proce has been a matter ol ive concert 7 
rt jepartment, although included in the mat 
plant building, has beer olated fron the fey t 
ment by a Wa vhich extend from t ement te : 
woof The on ised f toru the pre cake = 
from this proce also individually walled off and — Vet of 
- 
exhausted t two 12,000 cu ft per min Diows \ 
tated previously, the tanh ire vented by bilowe 5 
! -aiden M 17.436 249 18.503 27 : 
assisted stacks capable of moving 1700 cu ft pe Fre 6.524 2s 290 267 
min. Gas mas} available in case of emergency 
are checked each shift An escape chute k aiding te M K ‘ 

4 Tri State 49 ‘ 
thie yutsice tuated in the wall of the workl! t 49 01 2.272 13 
evel. Hand pump teste ising silver nitrate pape re se Coppes 
ire kept in a spec il locker A teste cor tir ofa ( t & He 638 24 

Pot 42 7 20 i 

A ROM 2 9 
operatior The tank are cheduled f cleanir 2 
every tw mont! and definite tandardizea pre Ls if 
tet ? oF 
= turned on by the operator when tt ir ir 
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Fig 9 —Evaporating ling dvagram 
ag 
t 24 
~ t 
+} 
‘ ‘ ‘ 
Fig Evaporating cooling equipment t t} 


1}— Plan of electrolyzing and casting department 
im cathode 


punched 1 
bus ba 


te 9900 
1000 Ib; u 


ce 2800 Ib: and coppel 


ipported 
Phenohe resin 
ulating block 


In general, few 
nally 
Electrolyzing Department veral type HT 
plastic mem 


are being tried 
olution line feed 


replaced with a 6 In Haveg 


180 and 192 ce ! 
na ! lead purified 


is beer 


wher 


a Lapp-|l 
to each cell can be 
trontium carbonate ha 
lead content of the 
used in amount 


pumped into 
r so that a 


ulsafeedet 


maintained 


required 


for metal 
TI Pent flea been 
Ib per ton 
accounted for a reduction 
produced of from 


ause of its high specific 
It to keep the 
mle high velocitie 


cathodes and 1 
in lead con- 
0002 to 0.005 


fron 12 


lab zim 
gravity, it 
strontium carbonate suspe nded 

i are maintained 


continuous uniform feeding of the stron- 
With high 


teristics of strontium 


for good resul 


desirable f 


abrasive charac 
vy cause the circulating lines and 


first attempt to 
measured 


tre ved SO) that the 
j 94.000 | whi id } lv by quirting 
( nt ! ll from 30 positions on an iron 


Tt le 


- 
— 
| | | 
+ ; j 
} +1 
| | | te 
‘ 
: 
4 
; 
7 
‘ 

ox ae ned t ct nose 
not et ned oT the perforated = 
plate rhe cadmiun pone ‘ ‘ 
—_ ll of the ent ned zit ilphate h unit | 
i i i Current conducted to and from each 

lutior removed Phe pore é ed valent to in of conducto 

content wered to a nted on the same de of the 

(about 20 pet) o the ca on brackets fastened to the cell wall 
mont City The ive v sant fils 
0.03 pet: and 

Pwo units 
the electrolyzi 

operating unit or casca ne. Glue solu [ii 
as a WOrkKi! space betwee! +} feed lines 
44x300 ft between the two elect 
inif m di ributior 

liacent to the lowe cells of the 195} 
adja Since 1951 tl 
the stripping floor " 

rei? been use 
the time of the 1943 plant expansi« 

At wu ne oduced 
forced proderite ce tanh vere If Hed ‘ 
the or nal concrete tank. The structu 

the proderite cell was found be u : as 
Within a vear it was nece rv to line the prod ‘ ‘ ho ; 
tank with 10 lb lead to make them ? 1 elect te pe I 

later tt werite cel had to be replaced 
lead-lined reinferced concrete The prese a 
reinforced concrete cells have ! ! einftorem! 
cell tank rests or x. le 
blocks and ipported on reini 
The total load to t ipporte d 

rs t ot i ct nerete tank 
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4 ‘ th kere i i 
Ad te ent tior vided he 
tt ‘ ! lone t emove i im fun The 
cet te ‘ ct 
\ ” ‘ 
Fig 12--Probe d ect te 2200 per mil 
esign 
t tore ‘ nec the ce] 
Cell Room Operation 
+ vy ‘ 
t t ‘ ilated t t! ippe erat 
1110 pe er sulpt 1. The t 
+ th pit ‘ nad th pent elect eavil 
lar nese cde et mn the ‘ bout UD 
+) i, 149 The j tart 
| 4 nur t} be fat ‘ ‘ ele 
te \ P rie ‘ ‘ 
+) ‘ ‘ ‘ ‘ ed art ite 
| vtruded We t 


Fig 13—Comparison of manual and automatic control for power 
rectifiers 


powe 
Power Conversion Equipment r as compared 
and ] 
7500 


BOO 


700 
wo 5000 


iven by an 8400 hy 


load ch 


freq 
eq 


2.500 to 
the re 


control 
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ghts, visible to the probe operator >= TTT? 
n the ce m, are now in opera- 
tir the 1 n the cel whether the ce 
t ted the a ed acid concentrator 
\ nadicate high acid, a green hght, low ‘ 
acid, and a white ght, that the concentration 1 | 

thin the de ed acid range. If adjustment of the ; 
flow ie 1, the be perator make t at the 

me time tf ljacent ce tested The re iits of 

but equire ne less operator per shift \ ‘ : 

Cat? ke ire ren edt trippu once each day 
nd turned t the me cell Nine adjacent | = } 

te ne-t? i {the number in a cell, are re th: \ 
the cascade Zine dey ts are stripped from the 
inder one ner of the deposit. Normally, the en- 
tire sheet can then be pulled off. Very strong ad ? 
what I ttributed to the adherence since the lu . 
tions contain no fluorine. Some correlation betweer — elevation as th 
apid lowering of cell temperatures and _ sticking econdarv connection. Bus connection 
bee! noted u ast lo to the ndividua ectifie are n ty w the recti 
mont nd usually fail because of co on of the fier assembly The neut ry negative connection 

‘ , i from the nterphase transf met carried acro 

Clea! the ee ind anode equires the time of the tation directly be the ectifie assembly 
21 men five tay A WeeR One cascade cut out For? mal ope tor the four ectitie init ure 
, nh da the electrode emoved and electrolyte paired on both the alternati current and direct 
pumped t \ ! x cells only the electrode current tes of the statior There are two three 

emoved, Making i tota of 16 ct ot inode phase sutotransforme one vith 7! lead and the 
cleaned per day. Anodes are trucked to a Cleaning other 7 ag, with the load ratio control feature . 

ea to be scraped and straightened. Cooling co each connected to two 6-phase transforme makit : 
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the lling directior nce it cur it the boundarie ire regular! ipphed, in tl country, with a final a 
f the ti re gra which are found i deforma eduction of 10 to 15 pet, primarily to harden the tubs 
t i! cr ira ter th aii i} if a tr it er ig? t pre vent lent ti il Win 
erse directior The final point raised by Mr. Bailey has to do with : 
Precipitate ‘ and hence ts re lutior more a nterervstalline yeakne of these alloy that may ‘ 
functior f the degree f ipersaturation and the rate how up during certain severe coppersmithin pera ; 
f diffusion of iron, than of the iron concentratior tions. We have not encountered tl n our studies, and - 
Perhay ir text should have emphasized our observa indeed, a serie f single blow forging test with a : 
tior that tr relatively large pticailyv re vable 1) ib har er falling 4 ft ont i r liam xX ‘ aa 
pre pitate exaggerated i t t electroy pecimet ed 1 give inv evidence failur 
typica four r imple annealed above 650 ¢ vith 10 pet cupro-nickel specimens containing up t 
ee Fig. 6a. It therefore, not found in 10 pet cup 2 pet Fe tested at temperatures ranging from 650° to : 
! kel vith le than at it , pet Fe Mr. Bailey ha 450 C) However t has beer sur experience that pre 
vn part ‘ vhict re appreciably larger equiy pitation hardening alloy are ften fragile m the : 
ilent to about 0 it 150X) in a sample of a pet range of temperatures where precipitation can actually : 
Ni-13 pet Fe all lowly cooled to 700°C, his Fig. 1 cur, and it would not be surprising if alloys of high 
nd we believe that any sample f suitable iron cor ron content, with substantial amounts of iron u lid ad 
tent wi he may have quenched and reheated t lution, were to develop intergranular ruptures at . 
Cw ild t e shown precipitate the same rdetr me critical rate if tral luring coppersmithing 
f magnitude ve show, Fig. 4. We are ire he dot peratior Such failure would seem le likely with 
not nsider the grain boundary precipitat nt Fis lower ntents, and th perhaps another reason 
ist lence f a high local iron concentratior vt alloy f moderate iron content may some day ae 
The differing cor isior arrived at in the tw r prove to bet e practical than those in which a max © 
vestigatior vith regard t the t iitable ror mum iron content has been used to obtain a fractional 
ntent for the 10 pct N Alloy result largel from nerease in corr n re tance 
ae n condenser tube practice n the United 
Kir i ind the United State nt was touched British Pat 2 
n breflv in the addendum t ir paper. We agree that 
Viscous Creep of Gold Wires Near the Melting Point 
Brita 
the deformam™ of ver wire at high temperature ir gested to explain the deformation which iii 777 
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: ptabie purit i reputabie ! ist 
ery ir f t tests that the wure first elor 
gat i ther ink just Dr. Greenough observe 
That n line showed an initial tive 
u placement nd later settled ¢t 1 lower : 
tion, ar nd whict er point the line rotated 
inte ew I ime @ Shock nee 
ic? bservatior vere prey isi made n copper 
The te ptation Ww f irse, t attribute phantor 
penrtic t the irface f Iver re t explau 
t eha Dr. Wulff thougt npressed by these 
ex] tions, re ned unconvinced and suggested 
thata ved oxvgen ma suse the effect. Since xvgen ” 
} ible ir ver. and these oxygen percent 
we e not reported in the ordinary chemical ana ‘ 
t ild reasonat be expected that high purity Iver 
e ited ry appreciable amount 
x Vue Wire drawn f ich billets and heated u 
the xVeC free furnace atmosphere, ma first pre 
nitate oxvgen within the wire to create an elongatior 
ol nating the mn by diff of wing 
i pating xygen by diffu Once being Fig. 7—Diagram showing stable grain formations ; 
<vgen-free, the wire would shrink or elongate further 
it a rate depending on its load. T ake a long stor i : 
elted and cast high purit ver into mens. However, in localized impurity | 
all t et u iu ind had wire drawn fro ' boundarie in become hung up in the ma - 
The f t etrur f wire wa nkr on ¢ u irawn t 7. In both case the plane intersecting at line ? are ~ 
f € at 120° t ne another. and are stable. Chalmers has 
piece Cu pipe f the 
billet. and i longitudinal hol jown the length of hown that over lengt! f bicrystals where the inter 
the re. ided spe +) vire mitialls parallel ne ix ad, as in the asc for 
} nk but gradua vent int an elongation while plane nop in Fig. va, 1 microcreep occul There : 
the z¢ train point drifted gradually to lower stre fore. whenever this configuration appears within a gage 
eve vith time. The wire a hrunk while the lengtt t effectively horter the gage length by at 7. 
neoitudinal hole ere nteris hut. Finally, th va least the distance mp. Since it impracticable to con - 
‘ ed and a string f wire is drawn ft 1 sound pensate for these configuratior n any present measul a 
ast et. With th at of ng technique, the strat ind strain rate measured 
_a bios " eared. and th ver wires begat are in error on the low le It reasonable to assume 
to behave ke the prev is copper wire that configuration f the type in Fig. 7b have a lesser a 
\ nothe ware wire it effect in the same directiot ; 
hvd en. The presence f oxygen d Ived in these Ou! position in matter that nee 
+} ¢ mpurits neentration variate slong the length of 
‘ currence vdrogen ¢ brittle t 
omit " ss Ul takablv evident by the silver gh purity wire are random, no t gage lengths have i 
icible ‘ ir , t and the wire elongating and the ame per hicit f local concentration along the oa 
eis Chir } lengt! Thu the tructure varie with the nu 
I ivgest. therefore, that Dr Greenougt observed ber of Fig. 7 departure vhich are different in number _ 
t ! t alice re due t i ved oxygen in t for two wire therwise the ime. The effective gage : 
t ‘ vire length 1 swccordingt variable. Since it is impo ible 
The the Miculty observed t Dr. Greenough cor to compensate for thi t easuring, the trains will F 
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ble and si he eliminated from his technique. It reasonable to treat the data statistically than to base : 
expe ent ve had! milar thermal gradient conclu n the unpredictable behavior 
either int 4 ‘ wt et Kt aided wire vere wire It is largely n these grounds that 7 
bserved t var ! train. The more refined strai the paper was handled as it wa by : 
‘ iring technique reduced human error to a mil quares, et 
ind apparently emphasized the effect in these Since wire is perfect, and 
elative horter wwe length specimer tures t ome extent, the overall effect is t = 
Even thou in = be taken from the same train rate r higher viscosity than the =! a 
ided ke =a wun together in a test witl deal. It felt that tl is the principal reason why 
the oat aos atior tion pr hle the wire the experimental viscositie f Fig. 4 are shghtly higher 
re not " +} tribution pattern of st than the Herring theoretical : 
i Ke ist i p ert iil 
int { puritie wn vary along the wire. The rt ndition should have no bearing on the mmmss 
on seoment of wire will depend ver point, since the effect is to cause the 
n the nature nd distributior f impuritie in that tine f Fig. 2 t rotate around the cross Iii”! 
, ent. Since the distribution of impurities may not counterclockwise at a slower rate : 
be the ame in all segments, even adjacent one in a I would like to take the hberty of answer : 
r 1 of wire of very low impurity concentration, the vious informal criticism of the paper in thi ; 
halme und al Herring and other ave shown that word ""—_—mm@ «(| infortunate n thi 
the eep rate ensitive to microstructure appli ation, because f an ostensible iifference 
The tructure of these wire ire alway ie inism between gold at high ten perature 
bed as being t t where each grait ‘ crystals of tin at low temperature. 1 Ye 
ndet rt ts nme hboring grain thr igt ng. the tern ipphe the observed effect 
flat grain boundar nterface running across the wire creep strain proportional to stre 2 lecrea : 
nd perpendicular to the ax The bamboo structure rate with time, and 3—lhmuiting maximun : 
the lowest energ tructure for a fine wire f higt position the authors take 1s that any 7 - 
purity, and that structure predominates in these speci nanifests the above properties is [ihr i! 3 
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terized i separate pau f constant an 
term 1 tue t cattering of electrons by the the ally : 
For ill value f B iy be expected to be a 
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‘ 
f the ele ent ling t 
t t ‘ f i ‘ ty 
his present epted the the hict ints for 
he expected riot hle ft int for the jlator 
Lh pe i i 
‘ ‘ lonendet f the elect fuctivit ink 
sen t t fur t ‘ ded the theory 
i i i ‘ eve i i 
‘ ‘ } Sy ( Pt In F art ead ene t different tem 
Mg! et t not true ture ! t e ener, and 
‘ ‘ the pure this \t a it ‘ pe ture the ene band 
‘ ipied and no electror ‘ ij quantum 
pu 
Pnstit f tat witl er ene ‘ \t termediate tempera 
= I, Kungl. 1 
iH Sr the le ture the ippe energ ew hat liffused 
the fey f ‘ t ‘ rm ote pt i ear that the quantu tate ertall 
: ' I t ice the resistivity-temperature ene re n are partly filled and partly unoccupied 
Wit nereasit temperature tt partly filled and 
t The arnt il value f tl parti cant ncreast Prac energy -level 
t hy othe ittice vit! i lefined velocity and 
i nad ve tie f electror at ar point in a 
*) 
ta ist be zer \pplving an electrical field some 
iF é tror re elevated lepressed t ther quantur 
f t t with vement jirected toward the direction 
: pra t ting the field” The ect iifferent 
t t pape which equivalent to a fl f electror Fror 
t these the imptior of the 
; electron-ga ind energv-band the the number of 
t lirection wit! i slight change f energy 
t t ‘ ntent ild be expected t ncrease the ten 
tant \ i t it tt tant erature The elects onductivit hould be ex 
et ‘ t ont te behavior 
I ver tl fitficult new assumptior are 
nt fuced t the electron-ga nd energy-band theory 
the ones « nated t phil The new 
that the electror mn the elect va 
rite the vit tir it The re violent 
t thor it it ? her temperature increase i 
f plotted 
the hs nteract hetweer itor ind ele« 
t jecrease the average free path length of 
t shorter free path lengtl! concluded t 
‘} the Goa electror However if the aver 
ites t t f the electror constant (from Fig. 17 
| e tror be decreased ht vith increa 
, ee ele 
2 | emperaturt pt 
St | ' the field is unchanged, the average free path 
» / = the hould not t expected to have 
om ft the ture depe lency 
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Absolute zero Temperature 
Then electron 
At higt 
potential ‘ levi ro 
an 
veen 
; 
lependency 
for ha 
theory the 
onductivitys 
san r all metals a 
if the t perat 
High Temperature 
— + t 
Fig 17—Etfect of temperature on the sharpness of 1 ” expected 
the upper energy limit electro! 
theory which hi iat | hecked 
applications 
objects it ount fot 
shown in my contributions t ther discussion 
M. Hansen, W. R. Johnson, and J. M. Parks (author ie 
Cussior i 


of the effects of individual 


arily handle data for specifi 
Figs. 4 and 5 
The method of data 


nae eq 6 it 
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Unfortunately 
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Ir xiium we ive ‘ ele i 
vaca ‘ li ignesiu ve ha tw nding ele 
tror iistributed with about "4 elect i 1.02 
p-electrons and two vacancie In alurminu there are 
electror nd 2 electrons and vacat pe it 
and con there are four bonding elect ind 1 
awcanci If wcancie ire present, electror fy 
ther at il ve t these and < ipy then ind 
B 
te 
nf 
ive 
tate 
thre vavelengtl f the ma wave of the vibrating ' d | : 
electror ist be an intege n the path length of one f \ the estimation of the ynitud { ” 
i7 
of bration and thu ntrolling or quantizing 
the ener ntent of the electror Electronic oscilla the mnstant { due egard taker ifhe-omt 
t te ias unchangeable and each electrotr 
eute i field vi h ca toe ancelled by pairing figures for the data or nad In any least-square : 
elect can be established within the aton i 
j ire me tra ed and cannot lut for Linde tiul thy ‘ ‘ 
bond Elect not paired with another electron aracy houlid btainable iit! int Lance 
| i 
t the at e able to pau th electror in eq 8 is certainly |e laborious to handle Possibly D1 
t t t f t bond Pairi resulting in Linde centific sensibilities are disturbed by plots of ; 
i ‘ Siow nrefe ost The wa mn which elec the type of Fig 6 to 9 We would hasten to note that 
‘ na the econd and third ich a presentation ts not intended t have crentiti 
pa ind 
‘ ef ‘ par vith the import, but rather to provide admittedly approxin ite 
band picture but very useful, engineering generalization \ proper : 
? I there be 0.9 s-electror ind 0.1 p- evaluation imp diva) alloy addition 
‘ ‘ hor but wed not know all vsten 
the exact dist ition betweer ind electror The Y ; 
tn ire ol gut When a particular electron cording to Di 
i ‘ +} } Nort 
furths electron pari vith the first considered Kuwada. His point that the line for a given syste1 
im the at When four electron be horizontal or skewed up and dowr illu 
f the e at f bond pairs with electrons trated in Fig. 14, if rotated 90 
} ' ' further electror in be taken It is hkelv that the LeChatelher-Guertler rule per 
t t t ! these four electror vithout break- taining to heterogeneous mixture of two —__—_—7 is 
ng bond only valid to a first approximation 
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< 
thon. the ‘ Fe nd the 
t t t ‘ t ef? ent e exist for each 
‘ ( Cu en the elect i 
toute ent ‘ ‘ 
This ‘ ed iv it ‘ 
‘ I W. Koster, | « Max Planck ate 
- t 
mt OF e ed once eT ea nicel 
/ that the t tuct of ti P and it 
‘ ‘ ‘ ‘ en ent tu the tof th ‘ 
i paper wtua fulfilled Value 
al Table I of the rye re Mathie constant that 
‘ the pure et 
. bet ed t pect the ‘ 
‘ ed 
Wires of Commercial Purity 
ISt ll ‘ nitt e! t it an abr il and a rmal lattice 
ry ‘ all iffu f nitroger not ich 
pth 
t t fected t fv pet Mr We beheve that 
the ifference ite f pre pitatior f nitrogen i 
‘ P nd the anganese uinly a que 
Met t t t tudvir the effect of these a ving element 
— pitatior f nitroget distinctior ist be made 
t ‘ t i 
t j Hi +) 
: ‘ eak t diffuse and in which the nitride inherit ts alloy 
‘ shat is ntent the matrix ecu t ver tempera 
rot the ‘ eact n the allov have t 
thy ‘ It not ul 
‘ that the +) Gnd that the height f the 
In the f ty e the peak not a 
4 xation peak and s« nd the to< vere not 
thie i the ire« ‘ | ‘ ‘ 
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Electric Furnace Steel Men 


To Hold Tenth Anniversary Conference in Pittsburgh 


i ig Elect Furnace Steel Committee of the AIME hotels. Included in the $7.00 registration fee is a bound 
4 } i it nth Annual Conference at the Hotel copy of the Proceedings when they are published 
A Pr Pittsburgl Dece »€ AIME members are entitled to a $2.00 reduction in the 
OF t er pa ind main tenance t etal registra e on presentation of membership cards 

t t N required for students attending 


eaper steel will be on hand Highlighting the first day activities will be a re- 
tor e hotel reservations di- ception and cocktail party, followed by the Annual 


Fellow ship ¢ 
Preliminary Program of 
Electric Furnace Steel Conference 
| THURSDAY, DECEMBER 4 9:30 am 
Castings Session on Trends in Melting Methods: 
? 30 am 
Relation of power input and controls to efficiency and 
Joint Ingoet and Castings General Session juality steel production; comparison of acid and basic 
vel emarks. Announcements and SOF 
2.00 pm 
Ingot Session on Furnace Practices: 

. Progre on temperature measurement ubstitute 
a8 om surces of chromium for low carbon chromium stain- 
Joint Ingot and Castings Session on Fume Control ‘ teels; current losses in roof cooling glands; pre 

heating and scrap preparation 
me approach t the collect ff ‘ i 2:00 pm 
Castings Session on Quality Control and Present 
j 6:30 pm Melting Methods: 
Reception and Cocktail Party rhe addition of rare earth elements to common grade 
. of steel; use of quantometer for rapid analysis; re- 
, 128 = view of metallurgical practices and their effect 
Annual Fellowship Dinner 
| SATURDAY, DECEMBER 6 | 
9 30 om 


FRIDAY, DECEMBER 5 
L Education Session (No Registration Fee): 


9 30 am Procedure in making a heat of stainless steel. Ques- 

tio perio ) ‘xperts. The educi onal sess 

Ingot Session on Pit Practice and Refractories: en d, panel of expe she educational —— 
planned to be especially helpful to melters, helper 

Gas heated hot toy Autopour; the effects of melting ibservers, young metallurgists, and students. It ha 

wctice r efractory consumption, furnace and proved to be a very valuable refresher course to the 


regular registrants at the Conference 
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| 
ladle tandardization of electric furnace roof —“C;isSCSCSCSCiés 
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E. W. Engelmann to 
Receive Richards Award 


Junior Application 
Procedure Changed 


Initiation Fee 


Aids Local Section 


Seek Recommendations 


For Kelvin Medal Award 


JOURNAL OF METAL YOVEMBER 


Dues Bylaws Revised 


1953 Rand Medal 


Recipient Named 


Install New Addressograph 


= 


thet AME 


Metrepelitan Brass beunders Assn 


Applied spectroscop, 


or Quality 


AIMEE. Fleet 


x! 


American In«titate of Chemical 
eting, Hote ‘ 


eating and 


Empire Mining as 


AIMEE Pacifie Northwest Metals 
ral Conference t ‘ 


Chemical Tnstitute ef Canada 


< 
\ 
' I Ke Oct 
Ine Hote Yorke 
Neo 
that t MI Nov 60 Sect) 
i Now ASTE 
* 
t AIME Nev 
New AIMEE Bot ‘ N 
Nev 1% Jnstitate of Metals 
; Brit 1 
the it t er New American Soctety 
f the entrel ‘ t 
t 7 the Boa Dee ‘ B 
t Hote! W Pittsburml 
i 
Yule 1 
Jan American Society of 
: Ventilating Engineers t t heating 
} t ( f 
te 
t +} Mar American Institate of Chemical 
Mar National of Corresten En 
Hotel Rot 
‘ and) Mine 
Met H 
June 
* 


William F. Chub t ted 


Joseph T. Hobbs, Jr.. 
D. P. Fisher Ltd.. Wellingt 


» 
Paul L. Widener ho epte 
the Ka ‘ \ j \ 


Charles L. Labeka ted Halethorpe. M 


Pittst h Steel C Monesser 


James M. Hall, 


the S Dt l 


J. W. Ribotto hos bee: ed ot 


Kennecott C or ¢ Utah C 


M_N. Sigoevich, Natio Carbon ¢ 


ed to Kansas Citv, M 


Robert H. Ridgway te 
Cot Ni Fa NY W L SMITH 


Walter L. Smith | been elected 


Herbert W. Lilovd ri i tant lent in ct ‘ 
etallu t. Ame in Brake Shoe ! ect f Chase Bra & ( 

+ Mahwah, N. J per C Ir He ned Chase ‘] 

tment Mr. S 

James ©. Light | been made oper ge the 

hearth iperintendent for the Na ( Me t Wat 

t Tut i fthe U_S. Steel ( ‘ 

n.O 


John S. Winston is now tant pro 
es Jept.. Mor f N 


Strickland Kneass, 
Construction ¢ Worcester, Ma ia, Reno. He 


Jean Guy Montpetit has accepted M 


Willheim, 


bye Irer Titar i Corr 
for thy Int 


t at the Me jen. Conn. plant 
Russell U. Acton | been appointe 


Toft the Oak Ridge N 


Sten 


Steinitz ha Deer ippoirnte 


Eugene Ivanseo een at 


Laboratori 


M. M. Hallett, Sheepbridge Engineer 
ng Ltd. Chesterfield, England, ha 


inaver 


C. Kerby Stoddard now emplove 
by the Titanium Meta Corp f 


} 


ent er neet 


S. Frederick Magis | 
echr t at the Arn ir Re 


Robert J. Painter, treasure ind a 
tant secretary \mer in Society 
Test Materials has been elect 
ed executive secret Raymond E. 
Hess, | tant executive 
ecret tor, has been named 
i it executive ecretar ind 
. . e4 
Obituaries 
Appre« ition of 
Calm Morrison Hoke 
Florence E. Wall, FAIC 
M Hoke, chemist and 
t t preciou 
tu tie t bye Pah ace 


M Hoke i member f AIME 

Aus 25 1887 the laughter of 
Samuel W. Hoke i pioneer in the 
tect ‘ f platinur and Utopia 
W ht Hoke She was educated 
the Chica; hool tarted at 
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Personals 
hire t f t j ‘ enypineect! 
P bee eseare! ind develop 
‘ 
2 § 
tute of Technology. Mr. Magis has 
per d Garfield, Utah. He had beer 
heer or iltir neer t variou 
i firms in the steel industry 
Pitt been trar 
| 
N. J Ju 19 ar ‘ 
Bureau of Mir tolla 
line bolism following a long with 
pi t 
me 
ai 
‘ 
Chester W. Spencer ned the 
eta irs lat it 
vania Elect Products, I: 
le, N. ¥ 
nal Wittenberg ¢ O} ind re 
Lat itory, Oak Ridge, Tenr The eived her AB. in chemistry at 
ene lat ‘ ted Hunter lle pe New York n 1908 
} ) le & C hon Che it She returned to Chicag took a BS 
, n of Union Carbide & Carbor there in biology. in 1910. and wa 
Cory ntinuing in graduate study when 
her fathe purchase of a blow torct : 
W. P. Wallace epted the 1 ‘ 
i ‘ i ‘ ‘ nto n il 
fornia Res h & Deve ent Co &.” 
fy It may be all ver ell for pre 
Live e, Calif. He had 
| empl eT sunselor to 
the ta ¢ the vr ‘ 
i Solve our hortage f en 
f ¢ for? I Ange nee by empl vomet Cal 
B.D. Weaver now perintendent ~~ Seow y that en in het 
awe ent Tis efforts to bring herself abreast of the : 
Processing ( Texas City, Tex new busine he tried to enter 
MI ‘ on ertalr ! er neering it 
5 ‘ t f the A am pia t wa like blasting at a 
Ltd.. Sault Ste Marnie. Ont ond wit! nel own blow 
torche The principal objection t 
n idmitting her was that there never 
had beer ur vomer those 
t i been chief met compromise he wa 
lect Metal Corp, Yonke NY Metal Heat Treating C Ch i engineering, but not to the labora 
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| to the Unit state Indiana 
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Pennssivania 
ty ore Date of 
Death 
12 Tennessee 
Texas 
Australia 
Nov 
| M t Fr Canada 
Peru 
Tokve 
— 
—_ 


j 


interested in doing any of 
these things with an Electric Furnace, 


kor a tree eopy. write on vour 
company letterhead to Pittsburgh 
Lectromelt Furnace ¢ orporation, 


326 32nd Street. Pittsburgh 30, Pa. 


MOORE RAPID 


WHEN YOU MELD... 
50,000 K.V.A. 


‘ 
| 
| 4 
‘ 
—— LECTROMELT FURNACES FOR ALL PURPOSES , 
| 
— 
at 
} 
50 K.V.A. 
4 “yi 


BLAST THE LUCK— 
A WASHOUT 
AGAINST THESE 
CARBON LININGS! 


NATIONAL 


TRADE -MARK 


CARBON-LINED BLAST FURNACES 


: pew AL © he many comments tavoring carbon-lined turnaces 
iftter the recent strike, was that made by the manager ot a large 


custern mill 


carbon hearths as coming back on bi. smooth 
mos the many other users reporting faster cCasier, more DOLLARS 
and SENSE... 


ro to normal operation with carbon lined turnaces 


ther 


MORE THAN 30% OF ALL U.S. BLAST FURNACES 
ARE NOW LINED WITH “NATIONAL” CARBON! 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
90 East 4204 Street, Mew 17 8 ¥ 


oTHER NATIONAL CARBON propucts 


BLAST FURNAMMMPININGS BRICK CINDER NOTCH LINERS CINDER NOTCH PLUGS ELECTRIC 
FURNACE EMMBTRODES + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS 


= 
| conomical re 
ti at 
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